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A resin-encapsulareci se.r.iccr.durr = r device -js--- 
a lead frane which is shaped ir. accordance wi-.h a rwcstep 



etchir.s process to a body whereir. a thickr.ess 



c: i.-.-e; 



-*3 = s is less than .hat =f .he :ead f.a.e .:,,y, 
==-prisi.-.= : 

i.-.r.er leads havi.-.o -.he -.hick.-.ess less -.h=- -.hat cf -.he 
lead frane blank; and 

terrrinal coiunns integrally connected t= the inner 
leads and having the sar.e thi = v,ess with the lead frame 
blank, the terminal col-.r,ns possessing a cclunn-shaped 
==rfig.raticn which is adapted to be electrically connected 
an external circuit, the terr.inai colun,ns being disposed 
cutside of the inner leads in a .xanntr 'such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof. the teminal columns 
having terniinal portions arranged on top ends thereof, the 
cer.T.ina: portions being made of solders, etc. and exposed 
to the outside beyond a resin encapsulate, each inner lead 
possessing a rectangular cross-section and having four 



1 



-5^ s...c^e, a seccnc surrarr, 
third surface and a fourth surface, zr.e firs: sur'a-* -J. 
f-ushed wiih one surface of a rer.ainir.s ro--.- 
i.-.-er lead having the sane -.hir;c.-.ess wi,. 
b2ar.>: while being opposed to ,,e second s— a-e 
of the -.hird and fourth surfaces havi.-.g 
depressed toward the inside of the inner lead. 



c c c r r s \* r c - = . 



2- A resir.-encapsulcted se-condcctor device us..-. 

a lead frar.e which is shaoed in a-^--- • . 

c-i-e --itr. a twc-ste 

etching process to a body w-ezeir, a t-:-<nocs • 

leads is isss --a... ...... 

- — v..e ^eao frame blank, 

comprisinc : 

i.-.ner leads having the thickness less than that of the 
^€a= frame blank; and 

rerninal columns ir.-ec-a^'v .-^^^ 

— -ec.»..j connected co the inne- 

^eads e.-.d ..evin, -.he „„e :..c«ness with -.he lead fra™ 
the te.-»,i„.a coIu.,n. pc„..,i„,. , column-sh.ped 
cohfi,„„ti.„ Which i. adapted to eiectric.n. connected 
to an external circuit, the terminal column, tein, di„osed 

coupled to the inner lead, in a direction orthogonal to the 
thic.neaa-„iae direction thereof, portion, o, top ends o, 
the ter.,i„al colua„, h.i„, ^^^^^^^ ^^^^^^ ^ 

ream encap.ul.te, each inner lead poaaeaain, a rectangular 
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cross-sectior. end having :osr surfaces - - 

' ^ G . L r B z 

s-^rfcce, a second surface, a -.hir= s^rzaz, and a fc.r-- 
s.:rf5ce, .he fi.sz s-.rface cein, flushed w-.h c.-.e 5.-,:,,^ 
e rer:sir.ir.g porcion of -.he i.-.r.er lead havi.-.r the sa-. 
^^ickness wi.h :he lead fra.e cla... while being cppcsed^ 
the 5ec=nc surface, and each cf -.he tr.ird a.-.d fc_r:h 
s-.rfaces having a concave shape depressed toward -.he inside 
cf Che inner lead. 

3- The resin-encaps.lated se- cond-.c-.cr device as 
-ai-:^ .n claims 1 or 2, wherein a se.i conductor chip is 

received inward of the -^--e ^ , 

.e==s, and electrodes of the 

sensi conductor chio a-e 

• a.e e.e ^..y connected to the inner 

leads through wires, respective! v. 



<• The resin-encapsulated sexicond-^ctcr device as 
=:ai:.ed in clai.-n 3, wherein the_ l^ead fra,ne has a die pad, 
and the se.T.iconductor chip is mounted onto the die pad. 



5. The resin-encapsulated semiconductor device as 
Claimed in claim 5. wherein the lead frame does not have a 
die pad, and the semiconductor chip i, fastened to the 
in.ner leads using a reinfcrci.ng fastener tape. 

6. The resin-encapsulated semiconductor device as 
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Claimed in clai.s 1 or 2. .whe.e:. .he se.xicor.a,ctc 
-as-.ened by .ear.s of ins.la.i.g a-esive :c .ne sec.-.- 
surfa=es of the inner ieaJs on cne s-.-rface -.here- 
--he electrodes are located, the electrcfes c- 

3e-c=no.c:.r chip are electrically .connected tc't^ fjc 
s-^rfaces of the inner ieads through wires, respectively. "" 

The resin-encapsu.iated semiconductor device as 

claimed in cleiirs 2 or 2. whe-«-^ 

^. ^rie.e.n .ne ser.iconductor chip is 

-astened to the second surfaces of the inner leads oy ^u.Js 
^-reoy to oe electrically connected to the inner leads; 

i^ITAlLED DESCRIPTION Of THE ZKVZKZZOS^] 
i'riElD or THE INVENTION) 

--e,-.-.re...„c for „ i„cre,« ir, „...^er of „.-„i„,as and 

.-»0U-<„, p,oW.„, „Hich .... .sscci.uon wich 

PO.itiM .Mft .M eopl.„..-Uy c£ an outer l.ad. 

{DESCRIPTION or THE PRIOR ART) 

riG. I5(a, Shows the configuration of a generally 
)cnown resin-encapsulated semiconductor device (a plastic 
lead frame package,. The shown resin-encapsulated 

semiconductor device includes a die pad 1511 having a 
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.«.:«n.„„.r chip ^520 .... 

• s- , --:«r 

■•'•--'^^ ^-^^0 e:e=-.rica::v 

tips =: zr.e ir-.e: leads :5;2 zz --e b-^--- 
3e..==...=. = , ,,,, ^ ^^^^^ enca.s-a-.-- 

^S2. external s..esses an. co..a..na.=s . r.^s'^es^^: 

encapsulated se- conductor device. after -o— - - ■ 

10 c^-.- . •■ " ■ '-e 

:520 cn --o 

-=-=1-3 pec .5 
-s.-.u;ectjred by encapsuiati.-.c t-. se— --fs--.- 

;■; ----- s.».==.-...c-.o.. 

=- tne bonding pads 152: of .0,. 

-- ---^-^cnductor chip 1520. 

:.Z-. 15 :o) shows Che con'- 

-e won. ion c.' a r.onoiayer lead 
-ra.T.e used as an asse.-nblv .-r.e.-n--- --.^ 

• '«sin-encaps-_-lated 
ser".icondu=rcr device shown f--. ^ ^ , 

f--. .5a. Such a lead frame 

..»icon..c=or cMp. .... 

"n.,.c=.. „ ..... „„,„„d.ctcr 

"^i" vi-.. .... ^^^^ 

»^.c-....c,i.>, cc„„.c... ^^^^ 

".o ..,ciua.. a.». „ , ^^^^ 

•ncpsuu.i.,, ... ,.„.„„.uc.o. CMP .... . 

=515 „rvi„, .0 ,„pp,,, ^^^^ ^^^^^ ^^^^^ 
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Svch a lead frame is forr^ed from a highly ccnc::c: 
such as a ccbali, <2 aiioy(a <2t Ni-re a'^^v^ 

ilLoy by a pressing working process cr a- e----- 

-"3. :5.:bMO:. a cross-se = ri=na: view 

• --r -..t 

lir.e r:-r2 cf riG. istb) (-r ) . 

.=.erer.-.ly, there has been crswing cer.c.-.c f = r -.r.e 
r.inia-..:ri = .ticr. and reduction in -.hicJcness cf resin- 
er.=apsula-.e= semiconductor device errpioying lead frar.es 
like the lead frame (plastic lead f.a.^e packare) and the 

increase cf -.he r-T-ber cf ter--s-« . 

c c-s ^. -esin-encaps-jlated 

■or.Lz apparat-jses ere 



se.-iccndjctcr pachaoe as ele 



of the 



-iniatjrited rrcgressively and -.he decree 
integration cf semiconductor dev.ce increase progressively. 
Thus, recent resin-encapsulated se-ccnductor package, 
particularly quad plate package -TPs! and thin quad flat 

packages (TOrPs) have eac- a . 

eac. a -.-o.^y increased number cf 

pins . 

Lead frames having inner leads arranged at small 
Pitches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, while 
lead frames having inner leads arranged at comparatively 
large pitches among lead frames for semiconductor packages 
are fabricated by press working. However, lead frames 
having a large number of fine inner leads to be used for 
forming semiconductor packages having a large number of 
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--'e o..... o.^5 ^^^^ ^ 

working. 

The e-.ching process for f=.-r..r.5 a 
^-e in.er leads wii: be =e.rribed here-af..- ."^T 
reference riG. :<. rirs.. . ==,per .::cv cr .2 = 
^^^n s.eec of a .MC.ess on c.e cr.er of C.2S ^ 
5ra.e Man. i.io, is cleaned .cerfec-.Iy ,r:,. 

s photoresist, s^ich as a wa-^-.c-- 

=-e casein chotcresisi 

c-zaining po.assi.. oichrc.a.e as a sensitive aoe- ^3 
spread in p.c.oresis. fi:.^ over -.,e .a.or surfaces o' 

-:-e rhin filn, as shown in TZZ. 14 . 

Then, the photoresist '• •-<! - ^ 

s =.e exposed, through a 



i- a developer for osveloc-ent 



■ o for.-n a patterned 

.=.^.=-.-e=.s. » ^^^^^ 

=^.in ^ ^^^^^^^^^ 

ccn„l„.„, ^ ^^^^^^^^^ ^^^^^^^ 

sprayed .,.i„,t .... ^^^^ ^^^^^^^ 

portions of the thin s~ee- •^tn 

s..ee. .<iO not coated with the 

patterned photoresist fil-s ^020 rK^. 

.u^o so that inner leads of 

predete mined sizes and shaoes a-e 'ormoH . 

e.e ^ormed as shown in FIG. 



14 (d) 



7. 
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.... -^-en. ,,e parrerned .esis: fi:^, . 

--e;. ?rederer.Ti.-,ed areas =f ,;,e 

bei.-.c washed and dried, an adhesive polyi-,, 

■c the ir.r.er leads fcr f'xa--nr " 
. . , —-or., preae.err.ir.ed tao cars are 

: ""^ --^e pad depressed. 



:n zr.i 
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J- su..aces as s.iown i.-. ric. u 

--ri-= •:.-^e etchi.-,c d'oc^qc • 

- ■ ^' ^-^^ :ead fra.e 

' ---^^-nc-space shape, s.a-es- o.. 

i»*..a..esu possible 

ir.-.ervals between the lines are -w^ 

e.e ... ^.,e range of 50 to 10C% 
=- -..-.e = ^.^^^ ^^^^^^^^^^ 

^•i^D mm or above rii»-*H-.. 

o e. rur.hern,ore, the width of the inner 

leads must be in the range of 70 co 80 Dm f.r 

to eo Urn for successful 
ware bonding. w.hen the etching orocess as ii. 

^ ^'•'^cess as aiiustrated in 

24 is employed n '-k^^-- 

yed .n .obricat.ng a lead frame, a thin 

sneet of a small thicknes.: , , k 

^ckness .n t.he range of 0.125 to 0.15 mm 
used and inne- ^ 

ne. .eads are formed by etching so that the 
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fir.e rips thereof are crrancec a pirch of obc-. 



riT.. 



However, rectr,: .T.:.r.ie: j:e resi: 



e.-.cspijia-. 

se.T.iccr.cj=r5r package reqjires i.-.-.er leacs errc.-.rei 
pitches ir. the range =f C- :.:5 ~ fa. s:..5::er tr 

C.lil When a leed fra-e is fccricatec zy crccsssi.-.r 

thir. sheet of a reduced thic>.-ess, -he strer. = -h cf t 
outer leads cf such a lead frar.e -s not large enough 
withstand external forces that ray be applied thereto : 
the subsequent processes ir.rludir.g a- asse-ling proce. 
&r.c s. chip :r.our.ting process. .-.cccrdi.-.gl y, :here is a lin-.; 
tc the rec._-=-.i=r. of the thi = >.-ess sf -.he thm sheet t 
e.-.able the fabrication of a .T.ir.ute lead fra.T.e having fir 
leads arranged at very s-all pitches by etching. 

An etching method previc-jsly proposed to cvercom 
such difficulties subjects a thin sheet to an etchin 
process to for.-n a lead :ra.-ne after reducing the thicknes. 
of portions cf the thin sheet corresponding to the inne; 
leads of the lead frame by half etching or pressing to forrr 
Che fine inner leads by etching without reducing the 
strength of the outer leads. However, problems arise in 
accuracy in the subsequent processes when the lead frame is 
forned by etching after reducing the thickness of the 
portions corresponding to the inner leads by pressing; for 
example, the smoothness of the surface of the plated areas 
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is ursatisfacrory. the inner leads canno: be fcrr.ei 
•flatr^ess- and a dimensional accuracy .ec.i.ed ^-L :; 
lead frar.e accurately foz bcnd.ng and :r.= :=in.-. 
?:a-.e.T.aJ:ing process n,ust be repeated twic- 
^sbrice-ng process inzricets. - p;,, 
repeat a plater.aking process tw.ce when the th.O.ness 
-^:'^e portions of the thin sheet correspondino to the ^-e- 
I«=s is reduced by half etching before subjecting the th-^" 
Sheer to an etching process for fc-^ing ,he lead fre^.e. 
Which also r.akes the lead :...e fabricating orccess 
intricate. Thus, this previously o.opcsed etching .ethod 
.-.ct yet been e.^,,,, ^^^^^ 
fabricating processes. 

:si:3j£cr :<A77z?.s to as soiveo sy r.wrKrroN; 

or. t.he other hand, beca.se . o.-.ch a.^ong i.nner leads 
is r.ade .-.arrow as the number of terminals is increased, it 
is considered important to .now whether a problem is caused 
or not in association with position shift or .oplanarity of 
an outer lead when imple.^enting a chip mounting process. 
Accordingly, the present invention has been made in an 
effort to solve the proble.^.s occurring in the related art, 
a.nd an object of the present i.nvention is to provide a 
resin-encapsulated semico.nductor device capable of meeting 
the reouirement for an increase in t.he number of terminals 



end resolving probJer.s which are cause'- •• - 
?cs:-.icr. sh.f: and copianari-.y c: a.- ou:sr -ead. 

::X£.-.NS -Cn SOLVING 7HE Sl'SJECT .\.--7r = s-- 

Acccrs-ir.g to one aspec-. rf ;he preser.r 
--here is p.ovioed a resir.-encaps-.la-.ed sexiconc.c: 
■^sir.c a lead fr3.,e which is shaped "in acccrdar.: 
rwc-s-.e? etching process to * body wherein a thi 
inner leads is less than that =f ,r.e lead fr.r 
==.-rprisinc: i.-.r.er leads havir.r -.he thicxr.ess less 
cf the lead f.-ar.e blanh; ar.d terr.ir.al ccluxr.s i: 
==r..-e=ted to the inner leads and having the sar.e 
With the lead frame blank, the terr.inal colu^.ns oc 
a c=lu---shaped configuration vhich is aoapzec 
electrically connected to an external circjic. the 
==lur.n.s being disposed outside cf -.he inner leac 
-ar.ner such that they are ccupled to the inner lea 
direction orthogonal to the thickness-wise di 
thereof, the terminal columns having terminal p 
arranged on top ends thereof, the terminal portion, 
made of solders, etc. and exposed to the outside b« 
resin encapsulate, outer surfaces of the terminal c 
also being exposed to the outside beyond the 
encapsulate, each inner lead possessing a recta 
cross-section and. having four surfaces including a 



5t350 v: 



II 



surface, a seccr.d surface, a rr.ird s-.-.-fece ar.d a 
•surface, -.he firs: su-rface bei.-.c iivsrez c.-.e sur: 

cf a rer..c-r.ing po:tior. of tr.e ir.r.er lead r.avi.-.r zr- « 
-hick-ess with zhe lead frame 



:- = -> while =.e--= c = = = «e = 
:he seccrs surface, end each cf -he -.hir= a-.-- •• 
surfaces having a concave shape depressed -.cwa.-d tr.e i.-.s: 
cf -he i. -..-:» r lead. 

According to another aspect of the present inventic 
-.here is provided a resin-encapsulated ser.iconductor devi 
-sing a lead frar^.e which is sr.apez in accordance with 
twc-step etching process to a zzzy wherein a thickness 
inner leads is less than that cf the lead fraxe blani 
=c-prising: inner leads having the thickness less than ch; 
cf the lead fra.Te blank; and t5rr=inal cclu.T.ns integral: 
connected to the inner leads and having the sane thicknes 
with the lead frame blank, the terminal columns possessin 
a column-shaped configuration which is adapted to b 
electrically connected to an external circuit, the termina. 
columns being disposed outside of the inner leads in t 
manner such that they are coupled to the inner leads in e 
direction orthogonal to the thickness-wise direction 
thereof, portions of top ends cf the terminal columns being 
exposed to the outside beyond a resin encapsulate, outer 
surfaces of the terminal columns also being exposed to the 
outside beyond the resin encapsulate, each inner lead 
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possessing a reczanc-jlar cross-secrion and hav.r.z --- 
so*.'eces inciuding a .'irsr surface, a cecc-^ surface, 
^nird surface and a fourth surfcce, the first surfer- 
flushed vizr. one surface of a rer.ei-ir.c zz: 
i.-.ner lead having the sar.e thirii.-.es.s wiir. the lead = - 
blank while being opposed to the seco.-.d surface, a.-.d eac 
of the third and fourth surfaces having a concave shar 
depressed toward the inside c£ the inner lead. 

According to another aspect cf the present invention, 
a ser.ircnductcr chip is received inward of the inner leads, 
and electrodes {pads) cf the ser.iconductcr chip are 
electrically connected to the inner leads through wires, 
respectively. According to another aspect of the present 
invention, the lead fra.-r.e has a die pad, and the 
se.T.iccnductor chip is mounted onto the die pad. According 
to another aspect cf the present invention, the lead frame 
dees not .have a die pad, and the semiconductor chip is 
fastened to the inner leads using a rei-nf orcing fastener 
tape. According to still another • aspecr of the present 
invention, the semiconductor chip is fastened by means of 
insulating adhesive to the secc.-.d surfaces of the inner 
leads on one surface t.hereof on which the electrodes are 
located, and the electrodes of the semiconductor chip are 
electrically connected to the first surfaces of the inner 
leads through wires, respectively. According to yet still 
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another aspect of the present ir.ventior., the senizzr.z-zz- 
chip is fastened to the second s-^rzaces c: the ir.-er iescs 
o/ bur.pc thereby t. be eicctricclly cor.nT»cted to tne i:.r,^- 
leads. In the above descript icr.s, i- the case tr.at tr.e 
terr.ir.al ccl-.xr.s have terir.i-cl pcrti.or.s which ere arrar.ced 
or. tcp ends cf the terminal cclur.ns, with the ter-i.-sl 
portions .T.ade cf solders, etc. and exposed zz the outside 
beyond the resin encapsulate, while it is the norx that the 
terrina: portions comprising the solders, etc. are exposed 
to tne outside beyond the resin encapsjla t e, it is not 
necessarily required for the ter-inal portions to be 
pro;ected beycnd the resin encapsulate. Moreover, while it 
is possible to use the outside surfaces of the ter.T.inal 
colur.ns while they ere not encapsulated by the resin 
encapsulate and they ere expcsed to the outside, the 
outside surfaces of the terr.inal columns which are not 
encapsulated by the resin encapsulate, can be covered by a 
protective frame using adhesiver etc. 

[WORKING rUNCilONS) 

The resin-encapsulated semiconductor device in 
accordance with the present invention can meet a demand for 
an increase in the number of terminals. At the same time, 
in the resin-encapsulated semiconductor device, because the 
forming process of the outer leads as in the case of using. 
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a mono-layerec lead frame shown <- r-- 
require:;, i: is pcssi-e to przvize a se.T.:=or.=-.-=-.cr =ev:: 
in which r.o protl-., are caused in assccia-.-.r. vi: 
pcsitisn shift end coiplanarity c: tne cj-e; 
par-culsrly. :ne use of a xu-.-p.-ne= le- fran^e sh.r. 
in 5 r.a.-.r.er -.ha: inner leads have a thickness les.e .... 
--hat of the lead fra.-re blank by a two-step etthin; =r = = ess. 
that is, the inner leads are arranged at a fine ?i,tsh, rar 
-eet a ce.r.and for an increase in the oin n — 



= : tne 

ser-.i ==nd.:ct=r cevice. -rtherrrcr. , by using the lead frar.e 
which is fabricated by a twc-ste? etching process as will 
be described later with reference to Fis. i. ,.^e second 
surface of each inner lead has coplenarity, and is 
e:<cellent in wire-bonding property. m addition, since the 
first , surface of the inner lead is also a flat surface and 
-.he third and fourth surfaces are depressed toward the 
inside of the inner lead, the tnner leads are stable and 
coclanarity width upon wire bonding -process can be 
enlarged. 

(EMSOOIMENTS} 

Embodiments of the resin-encapsulated semiconductor 
device in accordance with the present invention will now be 
described with reference to the attached drawings. First, 
a resi.n-encapsulated semiconductor device in accordance 
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wiih a first embodiment cf the preser.t invent 'o- 
described hereinafter with reference tc: riGs. • 
FIG. i{a) is a cress-sec *. icnal view cf i-o 
encapsulated semiconductor device aczzczir.c tc t*"- 
embodiment cf the present izver.zLzr. . , rZG, r/uj . 
sectional view of an inner lead taken alcng ihe lir.i 
cf ::g. 1(a), and FIG. 1(c) is a crcss-secticnal vi- 
terminal column taken along the line 51-52 cf .r.G. 
hSoreover, FIG. 2(a) is a perspective view cf the 
encapsulated semiconductor device acccrdinc zo the 
emcccimenr of the present inventicn, FIG. 2(b) is a 
view cf the resin-encapsulated semiccncuct cr device o 
2(a), and FIG. 2(c) is a bottom view of the 
er.capsvlazeo semiconductor device of FIG. 2;a). In F 
end 2, a drawing reference nur.eral 100 represents a 
encapsulated semiconductor device, 110 a semiconc 
chip. 111 electrodes (pads), 120 wires, 130 a lead i 
131 inner leads, i3iAa a first surface, 131Ab a s 
surface, 131Ac a third surface. 131Ad a fourth surface 
terminal columns, 133A terminal portions, 133B 
surfaces, 133S a top surface, 135 a die pad,, and : 
resin encapsulate. 

In the resin-encapsulated semiconductor di 
according to the first embodiment, as shown in FIG. : 
the semiconductor chip 110 is placed inward of the : 
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there- w.ere .he eiectr-es oacs: 
— — = --or chip 2:0 are a 



- - : - e 
--?e=.. z,zr. e:ec:r = = e 



i the ir.ner lead 221 through the wire 120 



-:-.e ele; 
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connection between the resi.-e.caps.lated se.^ c-^' - " 
^-ce :co Of this e..o.i.e.t a., a. externa: c---^-"^; 

-si-.-e.=aps.:a:e. se.ic-- 
=«vice via the terr.ir.ei 

• --■>•-• each bei.-= mace 
'-f ^ se.i.spher.=al solcer, or. a cr.ntec. circuit s-s-a-e 
the ter-nal portions :33A :oca:ed o. :he toe s.r'acei 
'^-^S Of the terminal cc:..ns respec:ive2 v. 

-i.-e.caps.:ate. semiconductor .evice of the ..... 
s.T-==i:..ent cf the present invent. 

, _s not necessari-y 
recuired to provide a protective fra.e 19C. end instead, a 
s-.ructure, as shown in riG. „^ p.^^eccive 

frame is used can be adopted. 

The lead frame 130 used • - rh. 

wacu ... cne serajccnouctor devce 

.=cor«.„ ... ,,,,, „^,,,„„._ ^^^^ ^ 

„0A WMC 

. co.,-.o„.- ^^^^^^ 
p„c.ss. is used ,s th. 
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thickness less then zhaz of the ternir.a: zolvr.r:, 
other pcrtions. Cam bars 1^6 serve es g 
er.ie^psuloting the semiconouc : cr chip ::o wi:h » 
M=r9=ver. eithouch the iesd fra-e ;3CA whi;;- -e rrcr-cc. 
by et=hir.= to have the ccr.tc-jr as show- ■- r-- - . 
-sed ir. this e.-nbodiment, the leac fra.-ne is r.zz li-tec : 
such a ccr.tcur because pcrtior.s except the inner leads 
ar.d the terminal coiunns 133 are r.ot necessary. -The i.^r.er 
ieads 121 have a thickness =f .c G.^, whereas the por-.icr.s 
of the lead fran^e 130 ether thar. the - inner leads 131 have a 
thickness =f C.15 ..t, w^-h ccrrespcnds to the thickness of 
-.he lead frane blank. The ether pcrtions cf the lead frarr.e 
130 except the inner leads 121 r.ay not have the thickness 
C 0.15 .T.,. but .have a thick.-.ess cf 0.125 r.^-0.50 .•n.-n which 
is thi.n.ner. The tips cf the inner leads 131 have a small 
pitch of C.12 rcn so as to achieve ar. increase in the number 
of terr.inals for semiconductcr devices. The second face 
121Ab cf the inner lead 131 .has a Substantially flat 
profile so as to allow an easy wire boding thereon. Also, 
as shown in ?IG. Kb), because the third and fourth faces 
131AC e.nd 232Ad have a concave s.hape which is depressed 
toward the inside of the associated inner lead, a high 
strength can be obtained even though the second face (wire 
bonding surface) 131Ab is narrowed. 

In the present embodiment, sincie twisting does not 
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occur in the inner leads :3i irrespective of whet.-.er : 
■inner leads 151 is long or rot. The ir.ner leads havi.-.r :. 
contour, shown in FIG. S(e,. in which ti.e tics =: 
ir.-er .leads 131 are separated or.e frc- sr.rt.-.er. a- 
prepared by the etching process, ar.d the i.-.-er leads ar 
resi.-.-er.cepsulated after mountir.r the ser.icor.djct r r rhi 
therecn as will be described later.' However, where th 
inner leads 131 are long ir. their length ar.d have . 
ter.der.cy fcr the generation cf twisting therei.-.. it is 
i-pcssible to fabricate the lead frar-.e by etching to have 
-he contour as shown in no. r:a). Therefore, after 
etching the lead fran,e in a state where the tips of the 
inner leads are fixed to the connecting portion 1313 as 
Shown in riG. PrcMf), the inner leads 131 are fixed with 
-.he reinforcing tape 160 as shown in FIG. 9(c) (O,, -He.-,. 
the connecting portions :213 which are not necessary in the 
fabrication of the resin-encapsulated semiconductor device 
are removed by a press as shown in FIG. 9(c) (/n), and a 
semiconductor device is then mounted on the l«ad frame. 

Hereinafter, a method for the fabrication of the 
resin-encapsulated semiconductor device will now be 
described with reference to FIG. 8. First, the lead frame 
230A. as shown in FIG. 9, a), which is shaped by the etching 
process as will be described later, is prepared such that 
the second surfaces l31Ab of the inner leads 131 are 
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cirecred upward (."IG. E(a;). 

T^en, zhe sen,icor.duc:cr chip ;:c ,s r.zvr.zec or.-.c 
cie pad 1-5 s.jch zr.az z-.e s--i:6.-es of the ce-- = r.=-,c- 
zr.Lp 110 cn vhizh zhe elec-.rcces - 
directed upward ',t:c. 3(b)). 

Nex:, afzer the se-c=nd.=.=r chip ::o ,s fesz.., 
or.-.o the die pad 125, electrodes ::i cf 

senicor.daczor chip nc end zhe second surfaces 121?^ 
ir.ner leads 121 are bonded w:-.., ...^.^^ ^...^^ . 



of '■' 



Subsecue.tly, encapsula-.ic. is carried cur wi:, ,:,e 
==nven=io.a: resin encapsulate :<o. Thereafter, 
unnecessary portions of the lead fra.e 230 wMch a^- 
protruded fro. the resin encaps-ate KO are cut by a press 
-0 fern ter.T.inai coiu.T.ns 223 and also the side surfaces 
1333 cf the ter.T.irai coIu.T.ns 233 :r:G. 8 (d, ) . 

Then, the dam bars 126, . the frane portions 137, etc. 
Of rhe lead fra.e I30A as shown in.riG.-9 are removed. 
Next, the terminal portion, -SSA each made of the semi- 
spherical solder are arranged on the outer surface of each 

terminal column 133 to 'ab«-< » > 

.0 .oo.i.c.e a resin-encapsulated 

semiconductor device (FIG. 8(e)). 

Thereafter, the protective frame 180 is arranged by 
n.eans of adhesive around an entire outer surface of the 
resultant structure in such a manner that the side surfaces 
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cf the zermLr.al coIuT.rs 1j3 ere roverer rherecv rzz 
6 If);. At this time, the protective frer.e IrC fur.mcr.s : 
r6i:;fcrce the semiconcuct jjr device. In r:her -./crci*, tr. 
prctective frsT.e 18C serves tr prever.t r.zLs : .re :r:; 
leekir.r ir.to a cap between tr.e resir. er.rcrcjlrte ' ir.c :-e 
ter.T.ir.cl colu.T.r.s d*je to the feet thst the fice surfaces :: 
the terr.ir.al cclunr.s are exposed tc the cutsiie, wherery a 
creek is .-.ot formed in the ser.iccnouct cr device &r,z the 
creer.ece cf the serriconojct cr device is =vcided. However, 
pezszr.s skilled ir. the art will readily appreciate that it 
is r.ct r.ecessarily required to prcvide the protective fre.T.e 
IrC. Also, when such an encspsulatir.r process by the resin 
is carried ojt using a cesirec r.cld, the encapsulating 
process is i.T.plerr.ented m a state wherein the outer side 
surfaces of the terminal colur.ns cf the lead frame are 
sc.T.ewhat protruded out of the resin encapsulate. 

A .Tiethod for etching the lead frame of the first 
e.T^cdi.-nent wail now be described in conjunction with the 
attached drawings. FIG. 11 ' is of cross-sectional views 
respectively illustrating secver.zi&l steps of the etching 
process for the lead frame of the fizsz embodiment. 2n 
particular, the cross-sectional views of FIG. 1 correspond 
to a cross section taken along the line D1-D2 of FIG. 9(a). 
In FIG. 11, the reference nurr.eral 1110 denotes a lead frame 
blank, 1120A and 1120B resisz patterns, 1130 first opening. 
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1140 second openings, 115C firsz concave pernors, llf: 
second concave por.ions, IHO zitz surfaces, ar.c llzZ a- 
eich-i esisiani layer. Fizsz, a wa .:e;-sclub:e zBseir. resisz 
•jsino oozassi-jm dichro/r.ate as a ser.siiive acer.t is reaped 
ever both surfaces of the lead frar.e clar./. Ill:- race r: a 
<2t nichei-iron alloy and havir.c a ihickness cf abosz C.lr 
rjT;. L-sing desired paz.ern plaies^ ihe resisz fil.T.s are 
paiterr.ed to form resist patterns ::2CA and 11203 havin? 
first opening 1130 and second openings 1140, respectively 

{r:3. 11(a)). 

The first opening 1130 is adapted to etch the lead 
frarr.e clank 1110 to have a flat etched bcttcm surface to a 
thickness s.T.aller than that cf the lead frame blank 1110 in 
a subsequent process. The second openings 1140 are adapted 
to fcr.-n desired shapes of tips cf inner leads. Although 
the first opening 1130 ir.cl'jzes az least an area forming 
the tips of the inner leads lllC, a topology generated by 
partially thinned portion by etching' in a subsequent 
process can caxsse hindrance in a taping process or a 
clamping process for fixing the lead frame. Thus, an area 
to be etched needs to be large without being limited to 
fine portions of the tips of the inner leads. Thereafter^ 
both surfaces of the lead frame blank 1110 formed with the 
resist patterns are etched using a 48 3e • ferric chloride 
solution of a temperature of 5*713 at a spray pressure of 
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Of ti.e w.en ...s. .ecesses e.=.e. ...^ 1 

e.ce. .o:.o„ surface .a.e a .ep.. . c.r..s.o.. -, 



= -:-.e_-.hi = .;:r.ess cf the lee- f, 

rare =!£.->: 

^::a-eous:y e:cr.ed ir. -.;,e pr-.srv e: 

is r.z 
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^re s.:r.sL,,r:.ous:y e:cr.ed ir. -.r.e pr-.arv e------ 

... . * r prrress, 

- - .-^c-. _ _^ 

v^. .'.-..^ ..^^^^ ^.^^ - 

!no »..e Si....::..,,,,:,, ,. 

- - --ce .he e.chin, :,.e ...en . 

se ==.-.=ary e-.ching process as wi:: re describe- 2a-.er. -,e 

- = -s: ti.T.e taken fcr the d---.— -.x 

e..o secD.-.dary etching 

?rccssses is less than tha. -5^-- 

... ..-e case cf etching o' 
=-iy cr.e surface cf the lead '-=-0 

e c^a.-.x cn which the 

resist pattern 12203 is fcr.Ted. S-ceo-e— - 

eq>e.. the surface 

prcvices with t'-'e • 

w..e ...st recesses :;50 -es->e-- 

-es.-e>.^ve^y etched 

«- ".".e firsc opening 1:30 -s ••.•.-.^1 

s .-Jw .s en.ireiy coated with an 

' layer 12B0 so as to f-'i mb 

to up the first recesses 1250 and to 

cover the resist pattern :;20A <ri3. 11 (d). 

2Z is not necessary to coat the etch-resistant laye^ 

^^^0 ever the entire portion of the surface provided with 
-^he resist pattern n.OA. However, it is preferred that 
the etch-resistant layer nso .e coated over the entire 
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pcrticr, of the surface for.T.ed with zy-.e firs: rec-e»- 
and first opening ::30, es shown TZZ. :••-). ceci 
•is ciffic^li :o cocc tr.e eich-resi^:ar.-. layer llrC - 
the surface pcrticr. i.-.d jci.-.r zr.e firs: recsssrf 
A::h=uch :he c:=r.-resis:£nt layer 1:50 wax er,r: = ye= : 
er.booi.T.er.t is an alkeli-scl uble wax, any sui:a = : 
resistant to the etching action cf the etchant sclut:: 
re.T.ainino somewhat soft during etrhinc .T.sy be used. 
:cr fcr.T.ins :he etch-resistant layer llEO is net li--- 
the above-nenticned wax. but -ay be a wax cf a LV-se 
type. Since each first recess 11=0 etched by :;-,e pr 
etchins process at the surface fcr.-red wi-.h ..w.e -a 
adapted to fcr:7. a desired shape cf :re inner lead t: 
filled up with the etch-resistant layer lieo, i-. is 
further etched in t.he fcllowi.-= secondary etchi.-.g proc 
The etch-resistant layer llcO also enhances the .-nechar 
strencth cf the lead fra.-ne clank for the second etc 
process, thereby enabling the second etching process t. 
conducted while keeping a hig.h accuracy. it is 
possible to enable a seco.nd etchant solution to be spr. 
at an increased sprayi.-.g p:ess,i:e, for example, 2.5 kg 
or above, in the secondary etching process. The increc 
sprayi.ng pressure promotes the progress of etching in 
direction cf the thick.ness of the lead frame blank in 
secondary etching process. Then, the lead frame blank 
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pcrticr. of the surface forrr.ed with the first r 



eces£r 
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and first opening 1:30, as shown ir. FIG. li'c), c 



etc 



.s c. 



1 to coct tne etch-resistent liyer llrC 



the surface portion ir.cl-jcir.r the first rerssses 
AlthDUch the etch-resist ar.t layer 1150 wax er.clcyec : 
er.bocir.er.t is an alkali-scljble wax, any suitacl 



resistant to the etching action ct 



ne etchant soluti: 
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re.T.aining sonewhat soft during etching r.ay be used, 
for fcrrr.ing the etch-resistant layer llEO is net li.T.it 
the abovc-nenticned wax, but r.ay be a wax of a JV-se 
-ype. Since each first recess 115C etched by the pr 
etching process at the surface ferried with the pa 
adapted to fcr:?. a desired shape of the inner lead t: 
filled up with zr.e etch-resistant layer 1180, it is 
further etched in the following secondary etching croc 
The etch-resistant layer llcS also enhances the .-r.echar 
strength of the lead frane clank for the second etc 
process, thereby enabling the second etching process t( 
conducted while keeping a high accuracy. It is 

possible to enable a second etchant solution to be spr. 
at an increased spraying pressure, for example, 2.5 kg 
or above, in the secondary etching process. The increc 
spraying pressure promotes the progress of etching in 
direction of the thickness of the lead frame blank in 
secondary etching process. Then, the lead frame blank 
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surfaces ISiAa of rhe rips of ..e L.r.er :ea.s es s,o.r. • 
riG. 2, are f:ushed wi,h one surfaces of re..air..n= pc,,,,- 
cf -ne ir.ner --ads having the sar.e thici.r.ess .Lzr. -.e 1.^^ 

frar.e while beir.g oppcsed the secord sur'a-.. 

■ --.c, =r. 

-.hird ar.d fourth surfaces are ro.r.-r.ed -= have a rr.-.r.v. 
'.race which is depressed toward- -.he ir.sice cf 
leads. Where a semiconductor chip is mounted en . ^ se----- 
-rfaces 13:Ab of the inner leads dy means of cumos 
electrical connection therebetween, as in a semiconduc- 
:^evice according to a third e:::bodi.ent as w.:: ,escr:ce- 
hereinafter, an increased tolerance for the connection bv 
is Obtained when the second surface I3:.b has a 
concave shape depressed towa.^ i,3ice of the inner 

iead. TO this end, an etching nethod shown in fig. 12 is 
^ciopted in this case. The etching ..ethod shown in riG. 12 
is the same as t.hat of riG. :i in association with -.s 
.-imary etching process. After completion of the primary 
etching process, the etching method is c6nducted in a 
manner different from that of the etching method cif riG. 11 
in that the second etching process is conduced at the side 
of the first recesses 1150 after filling up t.he second 
recesses 1160 by the etch-resist layer lieo. thereby 
completely perforating the second recesses neo. At this 
time, by imple.-nenting the pri.mary etching process, etching 
at the Side of the second openings IKO is performed in a 
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sufficient mcnner. The cross section of eech i-r»- 
inc:ucing its tip. forr-d ir. eccorccr.ce v,:;-. ezzr^-z 
:r...-.nod or riG. 12, has a concave shaoe =ep.-esse= t=w.r= t.-..^ 
i. -sice of the inner lead at the seccr.c sj.-rs-- 

The eicr.ing me-hoc ir. wMc- ^ 

• r prcresf :s 

ccr.cuctec at two separate steps, respectively, as .r. that 

cf TZZs. 11 and 12. is cer.erally called a "twcste? etchir.c 

:^ethc=". -Wis etching r.ethcd is 3dvar.tare = _s in that a 

desired fineness can be obtained. The etch.nc ..ethod used 

ro fabricate the lead fra.^e 13:a cf the first enbcdir.ent 

Shown in riG. . involves the tvc-step etch.nc .ethod and 

the .T.ethod for forcing a desired shape cf each lead frame 

portion while redjcinc the th — '^-.-ss 

*s o> eacn pattern 

for-sd. In particular, the etchm? method makes it 
possible to achieve a desired fineness. m accordance with 
Che ..ethod illustrated in TZGs. 11 and 12. the fineness of 
-.he tip of each i.nner lead 13iA fcr.-ned by-this method is 
depe.ndent on the shape of the second recesses 1160 and the 
thickness t of the inner lead tip which is finally 
obtained. For example, where t.he blank has a thickness t 
reduced to 50 Dm. the in.ner leads can .have a fineness 
corresponding to a lead width wi of :do Dm a.-,d a tip 
Pitch p Of 0.15 P.m, as shown in FIG. 21 (e,. m t.he case of 
using a small blank thickness t of about 30 Dm and a lead 
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Width Wl .of 70 □ir„ it is possible to fern ir.r.er lei: 

having a fineness corresponcing tr an inner lead 

0,12 .XT,, Of course, it ir.ay be possible to fcr.T. ir.n^r .r^* 
having 6 further reduced tip pitch by adj.-jstinr tna 
z'r.izkr.ess t and the lead width w: . -e 
ir.r.er lead zip pitch p up to 0.08 r-., a bler.k thickr.ess 
to 25 Dm , and a lead width Wl up to AC C.t. = = - -j 
cbteined . 

In the case where twisting cf the ir.r.er leads does .ict 
ocr-r i.-. the fabricating process, as in the case where the 
ir..-.er leads are short in their length, a lead frame 
illustrated i.- Tie. 9(a) can be directly obtair.ed. 
.However, where the inner leads are long in length as 
ccn-.pared to those of the first eir±>odiment, the inner leads 
have tendency for the generation of twisting. Thus, in this 
case, the lead frame is obtained by etching in a state 
where the tips of the inne* leads are bound to each other 
by a connecting member 1319 as shown -in TIG. 9{c)(-i'). 
Then, the connecting member 131B which is not necessary for 
the fabrication of a semiconductor package is cut off by 
means of a press to obtain a lead frame shaped as shown in 
riG. 9(a). 

Moreover, as described above, where unnecessary 
portions in a structure shown in FIG. 9(c) (-<) are cut to 
obtain the lead frame having the contour shown in F2G. 
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S(a), a reir.forcir.c rase • 
generally .sed. as shown i, riG. f. 

=^tai...,e cc.rcur shewn .n r:.. , ..-o;. , se...^,l^^, ^ ^ 



device is .Tounred cr. tr.e 
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Isac :rc-e s:::: -a- 



-.erezn. Also, zr.e 



, . .cpe aiicc^ed 

se:.i=cnducr=r device is encacs.:..ed , resi^r^a 

cor.dirion where the lead fra.r.- • 

..es t.-.e raoe. rh- 

:ire i:::-r:2 i::i:straces a c-.-. pzrzLzr.. 

-r.e tip =f ,:-;e tr.r.ez leas -.^ . , 

-. e .eeo rra.r.e usee 

■-r. -.h. device =; ^ 

-jIA has en etched s--.-.-^ 

s... = .e :se==r.=! s-.-rface) I3iAb 

«T.i cr. is sjbsta.-.tialiv .- 

--e-6f=re has a width W2 

s--c-t:y Greater than the width , 

A. on opposite surfac-. 

-:-e widths Wl and iC2 (abou- n-n, 

e-e ,T.ore than the 

width W at the central portion cf -..e tips when viewed in 
=.-.e direction of .he inner lead thickness. Thus, the tip 
Of -.he inner lead has a cross-sectional shape having 

opposite wide surfaces t« ►K.- 
.-aces. To ::his end, although either of 

the opposite surfaces of the 

.ne ..p ;3^A can be easily 

e2.=-..-.c,ny connect.. e ,.nic=nd„c:or device ,„o. 

.hown, . ...... ,jo* „ ,„3_ ili„st....s 

--h. c^. e.ch.d i:e. ....,,ce .o, „i„-.on»i„, 

SW, in no. ,3,, ^ ^^^^^^^ 
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131Ab depicts an etched flat surface, -SIAa a surfcre' :: i 
iead frame blank, and 22:a and 12:5, respectively, x cla:^- 
portion. In the case of zlZ. 13, 3;, a,, there r.as 
particularly excellent in wire-brncinc prrperty, cer- -e 
the etched flat surface does net have rourhr.ess. TZZ-. 
13;/^^ shows that the tip 1221B zz the inner lead c: tne 
lead fra.T.e fabricated according to the process illustrated 
in riG. 14 is wire-bonded to a se!r;iccnduct or device* In 
this case, however, both the cpposite surfaces cf ihe ti = 
13j1S cf the inner lead are flac, but have a wij-h sxaller 
than that in a direction cf the inner lead thickness. In 
addition to this, as both the cppcsite surfaces cf the tip 
13313 is for.-ned of surfaces cf the lead frame blank, these 
surfaces have an inferior wire-bending property as compared 
to that cf the etched flat surface of this first 
er.bodiment. riG. 13 (~; shews that the inner lead tip 
.1321C or 13212, obtained by ttLr.r.Lzg in its thickness by a 
means cf a press (coining) and then by e«hing, is wire- 
bonded to a semiconductor device (not shown); in this 
case, however, a pressed surface cf the inner lead tip is 
not flat as shown FIG. 13(-). Thus, the wire-bonding on 
either of the opposite s'^rzaces as shown in FIG. 13( — )(d) 
or FIG. 13(-)(b) often results in an insufficient wire- 
bonding stability and a problematic quality. The drawing 
reference numeral 1331Ab represents a coining surface. 
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A modified exsnole d' 

'■■^ - e5_..-enccp« a t 
se.T.icsnducror device in 5c = = r=a.-.re w-- --^ 
e-bodimen-. of the present inventior. cesc:--.-. 
r.erei-af-.er. riGs. 2(ai -.hrcug;-. Jisj rr:ss-.5rti:- = 

views cf -he n-.=difie= exarr.ple cf the resir.-e-Ccps-.-la: , 
sen;ic5n=uc:or device in acc = r=s.-.ce wit- --e -c 

e.T.boci.T.ent cf the present invention. The ser.iccrd 

device of the nodified exair.ple as shown in TZZ-. 3;a), 
different frorr. that of the first exbcdir.ent in that a 
position of -the die pad 2-5 is cn.noed. that is. the die 
cad 135 is exposed to the outside. 2y ,he feet that the 
cie .cad 135 is exposed to the outsiie, the heat dissipation 
property is improved as compared to the first e.-nbodiment . 
■-••so, in the se.T.i conduct or device of the .modified example 
as shown in TIG. 3(b). because the die pad 135 is exposed 
-wO the outside, t.'^e heat dissipation property is ir.proved 
as compared to t.he first enbodir.ent. L^niike the first 
e.T.bodin,ent or the modified exanple as showrv in FIG. 3(a). 
in t.he present .T.odified example as shown in FIG. 3(b), 
because a direction of the semiconductor device 110 is 
changed, the first surfaces of the lead frame are 
established as the wire bondi.ng surfaces. The modified 
exa.-nples as shown in FIGs. 3(c). 3(d) and 3(e), illustrate 
se.7.i conduct or devices which are obtai.ned by modifying the 
semiconductor devices of the first embodiment, the modified 
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are 



exair.p:e es shown in FIG. 3, a, ,r.:i :,e ..odi.-ec ex^r.r". 
s^.ow^ r:z. 3(b), whereir. che se- -spherical s.-" 
r.cz used, and insiead, -.he rep surfacts c: ..-.e 
cclu-r.s ere directly used as rhe rer-i.-.a: pert::.-... 
= s.-. er.-.:re r.an.f ac-.uring pr = ce = ure ca.- be s::..p: ; : ^ . 

■•••e.y-., a resin-encapsula red se.r.i conductor device :.- 
acccrdar.ce with a second e.T-.odi.T.ent cf the cr-s--- 
ir.vention wiU be described. riG. < is a ^-.s- 
sectic.a: View of the resin-encapsulated se.icond -c-- 
-0 =evi=e in accordance with the second e.bod:.ent =f 

P-sent invention, riG. < ,3 a crcss-sectional view 

-::^stratino inner leads, taken along the line A3-A< of 
-G. <.a,, and riG. < ,c, is a cross-sectional view 
illustrating a terminal colun-.n, taken along the line B3-3. 
=- r:r-. ,u>. Because an outer appearance of the 
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ser.i conductor device o< --^ 

oev.ce o. ...e second erJjocinient is 

substantially the sa.e as that cf the first embodi.enc, it 
is not illustrated in the drawings. m riG.- 3, the drawing 
reference numeral 200 represent, a semiconductor device, 
210 a semiconductor chip, 211 electrodes ,pads,, 220 wi.es, 
230 a lead frame, 231 inner leads, 231Ab a second surface. 
231AC a third surface. 23:Ad a fourth surface. 233 terminal 
colu.T.ns. 233A terminal portions. 233B side surfaces. 233S 
top surfaces. 240 a resin encapsulate. and 270 a 
reinforcing fastener tape. m the semiconductor device of 
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th.s second e^o...en., :e.. ,30 .oes ..... 

-e pad, ...e se..con..c.=. .... ,3 .es:ene7 ^ 

-ne. leads :31 ..e re.nf...,,, ^^^^ - 
the semiconc-.c-.or chic 2:0 is e:e=:ric^::v c — ' 

— - :ea=s 23i ty wi.es 2... .^^^ ; • 

second e^cdi.en., si.i:a.:, :o ...3. 
electrical connection be-.weer. 

...e resin-encepsjlsted 
sen-.;ccnc-jc-.cr device 200 of -.•-•5 ^---^^^^^ 

-"'^-^^r.z ar.c an extern.! 
-^rc^^z is achieved by .o.ntin= -es-- 

- — - -es-n-encapsule-.ed 

se.T.iconcuctcr device 20C via • , 

.e.n-.mal pcrtions 2j3a 
eacn beinc .T.ace of a se.T.i-sor.e-- so^h. 

• s^'-^le-' on a printed 
-ircuit substrate, wi-h -.h- -e--,---. . 

-c.-n...., pcrtio.ns 233A located 
on tne top surfaces 233S =- --g , 

* -sr.mmal columns 233 

respectively. 

,,. ^^^^^^ ^^^^ ^^^^^^ 

-VIC. 0.- .M. e^,,,„.„, .^^^ ^^^^ ^^^^^ 

"""" ^ O"" 

as that of the fi-st ^mSnw,-.* 

emboci.,ent except that, while in the 

case of the first embodiment, -he w.-o s w- 

en., .ne Wire bonding process and 

resin encapsulating process a-o ^ , 

V P.ocess a.e performed in a state 

wherein the semiconductor chio -5 'asten.H r 

-s .astened to the inner 

leads, in ,he case of the second embodiment, che wire 
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20 
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bonding process and re«- 

De''3^,»w • -PSJ-a-...c process 

, ,,,,, ... - 

-«3-ene- tcg-ther with. ^" 

-..ner leeis •-• 
rsir.fc------ =>' '--s 

.as.ener t£pe 270. .. 

3 for -"'^ 

s--Cc3s-j "a- •■ — ^ 
w*.e same wav ac ^. 

- ^30 as shown in riG. :o.a, -s r- • 

— ...... '-^^-^ ^-^ 

5(a) throuah 5^-. . ^ 
••i,..s-a., =--«s.sec=ionaI views 

— ws^ating .-modified exanoles o' -.o 

.K, ^ ^-^^ semiconductor device 

—e second embodiment tk^ 

ntent. The semiconductor device 
shown in riG. 5(a) is di'ferer. 

device o' rs ^^-'erenc from the semiconductor 

device o. the second en^odiment, in that the surface of th 
semiconductor chip .hereof which has the / 

-rected downward, .he .odif.ed e.am^es " 
s,K. ^ examples as shown in FIGs 



3A 



10 



15 



20 



=^i.'.=-.:„ ' 

c.-.i-cle- 

-■e..use a prc-.ecrive frar.e -s • ' 

-sec =-c zr- c--. 

3--r:aces 2:35 of ..,e ,er..i.-.a: cc'-.-.-^ ' ""^ 

—J e.-s sxpcse- tr 

.-^e o.:si=e, a checking opera-.-., cv a -^s- 
easily performed. 

Hereinafter, a r-*-- ^ 

res...-en=aps.:a-.ed sen.ic=r.=uc-. = : 
=8Vi=s in accordance with a 

inver.ticr. " --rese.-.r 



be describee-. 



o.'a) is 



sectional view of t-e " " 

-es.n-encaps-ated seniccnductc- 



, -- ^ crcss- 

ss-.ional View illustrating in-e- 'eadc 

--cen along the 
— .e of riG. 6(a,. and TZz. 6.0 ^s a c-. 

-s a cross-sectional 

view illustratino a te — --?' — • 

, • «iong .he line 

of riG. 6(0/. 3eca"5^ 

3eca.se an outer appearance of the 
se.Ti conductor device of the t-s -hi-^ 

-•-s .hiro embodi.nent is 
suostanciallv the same «s .k>- * . 

same as .hat of the first embodiment, it 

-s not illustrated in the draw'nos Tn 

a.aw.ngs. in .-,g. 6, the drawing 

inner leads, 331Aa a first sur'ae* ^it^k 

sur.ace, 331Ab a second surface. 
331Ac a third su'-'ac* -i-j-ivj 

su.-ace, 33.Ad a fourth surface. 333 terminal 

columns, 333A terminal portio'-s 333b 

P«-wio..s, J33B side surfaces. 3335 

top surfaces, 340 a r-.,-« 

•'^o a resin encapsulate, and 350 a 
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35. 
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reinforcing fastener tape 

*Pe. ^r. .he semi conc-jc— r ce--" -« - -• 
--his- third • enbodiment. the seT •• -an.-.— 
fastened to the second surfaces .^S-At - -v. 

y.-.e bu:r.ps 312 thereby t= be elec---^--.. . 

I. •• - = "~5rt5- 

-o t..e seco.-.d surfaces 22lAb. --o -.^-^ , 



co.-.tcur as shown m riGs . :0(a, i,,.., ,...1 7" ' 

by -.he etchinc process of f:g. h. 3._... 

- -= fact ^^^^^ 

...... 1.... 

=.-...n«. .,3o. „.e„ ^^^^^ 

ccnec-..,. . can ^e 

c«e c- cM» .M... e^,,,,.„,, ^„ ^^^^^ 
»co„. ^^^^^^^ 
t^. r..l„-.„„p,„,.„, 3.„j„„,„^^^^ ^^^^^^ ^^^^ 
.».o«„.„. „ ^^^^^^^^ 

.-.,i„..„c.p.„I».a ,e„.„„.„„,.. 

-..r»i„u p„..,,,„ 3,3, ^^^^^ ^^^^ ^ s...-,p.er.ca. 

o„ 3 p.-.„„, c,_,.^ ^^^^ 

P«Uo„, 333. .oc«„ ,„ ^^^^^^ 
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columns 333, respecr i vely. 

In addition, unlike the se.T>i conductor cev::s c: 
-:.Tsz er-.bodin-.erc, the sp.niconojctor dsvice cf :;--s 
e.Ti3c=i.-.ent uses a lead frame which is shaped by the 

.orccess =s shown in TIG. 12. .Kcweyer, the 

method of the semiconductor device of this e.-bcci-e.- - •« 
substantially the same as that of the first e.-cdi-e.-.t 
except that, while in the case cf the first e.Tocdir.e.-.t. the 
Wire bor.ci..c process and resir. er.capsulat i.-.c process are 
perfcrr.ed in a state wherei.-. the se.v.iccnduct cr chip 
fastened to the i.nner leads, .n the case of this third 



er.bodiment. the wire bcndi..; process ar., .esin 
encapsulati..c process are perfor.-r.ec in a state wherein the 
semico.-.ductor chip 310 is fastened to the inner leads 331 
^5 Via the bumps. Also, the cutting process for the 
unnecessary portions and the terr.inal portion forming 
process after resin encapsulating process are implemented 
in the same way as the first embodiment. 

FIG. 6(d) is a cross-sectional view illustrating a 
0 modified example of the semiconductor device in accordance 
with the third embodiment of the present invention, m the 
modified example of the semiconductor device as shown in 
riG. 6(d), the terminal portions each comprising the semi- 
spherical solder are not provided, and the top surfaces of 
the termi.nal columns are directly used as the terminal 
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portions, Because :he pro:ec-ve f^are 

'-e-e .s rot usee ar- 

side surfaces 3333 of the rer-ir.a: co>— - 



:o rhe o-jcsioe, a checking cpe:a-.ior. by a -.es-, 
essiiy performed. 

Herei-cfier, a resi.-.-enccp^ula-.es ss-cc.--' - 
oevice in accordance w-cn ^ .3..,.. 

present invention will be describ-c r-- , . 

sectional view of the --s- - 

e...c?SL-ate= se.r.icondjctc 
=evice of the fourth e.Tboci r-- - 

is a cross 

sectional view iUustratins in-«- - • 

- -ea-s, t2.<en alono 

ane .-.7-A8 of FIG. 7(a), and ns. -f-, -s - . 

-s o cross-sectioneJ 
view illustrating a ter.T.-:-al . • 

e''.en along the line 

37-35 of rrc 7/ki 

.-G. 7(b,. .eca.se an outer appearance of the 

seiriccncuctor device of th- f^. w 

•- ...-S fourth embodiment -5 

s-.:fcstentially the same as that of the - -s- 

-'^e Sw embociment, it 

is net illustrated in the drawings. rjc , . 

-n .16. /, -Kg drawing 

.-..'.r.„c, n„„.r.l.,00 repr.s.r,-., . s,„i conductor a.vice 

»0 . ,.n,ic=,„duc.or chip. ,u pa.„ oo .-a,., 

inner leads, 431Aa a first su-fac- 

su.iace, 431Ab a second surface, 
43lAc a third surface 43iaH « 

rtace, O.Ad a fourth surface, <33 terminal 

columns, .33A terminal portions, <333 side surfaces, 03S 
surfaces, ..o a resin encapsulate, and .70 insulating 
adhesive. m the semiconductor device of this fourth 
embodiment, one surface of the se..iconductor chip ,10 on 
whach the pads Ul are disposed is fastened to the second 
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surfaces OlAb.of the :..ner leads 431 by the 

adhesive oo. and the pads <i- s-- -^e c - 

...c s . surraces • 

o: the inner leads <31 are elec.r.cally c=r.r.ecte= v.^th 
otr.er by wires <20. The se.-.i c = r=-ctcr device c- 
fo-^rtr. e-bcci.T.er.t -jses the sa.T.e lead.rra.-e which is -^se 
the third enbcdinent, which has the cor.tcur as shcwr 
= . 10, a, and :0(b). Also, in the case c: this :c, 
e.Ti>ocir,er.-., as in the case cf the first and se: 
embodiments, the electrical ccr.r.ecticn between the res 
encapsulated se-conductcr device sOb of this e-odi.-r 
^nd an external circuit is achieved by r-.=..ntin= the res 
encapsulated semiconductor device ,'CO via the terni: 
portions 03A each being ..ace of a sem-spherical sold, 
on a printed circuit substrate, with the ter:r.inal portic 
<33A located on the top surfaces of the tern»inal colun 
<33, respectively. 

riG. 7(d) is a cross-sectional view illustrating 
•T-odified example of the semiconductor device in accordanc 
with the fourth embodiment of the present invention. : 
the modified example of the semiconductor device as shov 
in FIG. 7{d), the terminal portions each comprising th 

semi-spherical solder are not provided. and the to. 

surfaces of the terminal columns are directly used as th. 

terminal portions. Because the protective frame is not 

used and the side surfaces 03B of the terminal columns o: 
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^re exposed to the outside, a crec^-.^^ . 
e.c. can be easily perfornec. 

•-•'■•'■--■S or THE INVrvTlON; 

present invention provides a resi.-.-e.c.^ 



S€.T.; conductor devf*> om^i 

«'"P^=>y-.-ic the above . . 

cap..:e or . ,,,,,, 

^'^^---^nce wi-w ..... 
...venticn does not .e.ui.e a p.oce.s o. o--.., 

--he da.^ bars as - . 

" '^-^ case of ..-sino a -ea- 
cu--.- -o-w. - ha Vino 

""""" -..^ c....... ; — 

advantaces, the resin-encaos- a^ed ce-. • 

. ■ - — a.ec se.T.iconauctor device h;,« 

a 3nortened interconnection leno- as con 

or -ve 3G* K ccnpared to the qtp 

3GA, Whereby the semiconductor device can b . 
in a parasitic capacity and sh ' " "'^""^ 
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